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COMPLETE SPECIFICATION 
Iiiq>rov^wieitt6 rdatmg to Electrodialytic Cells 



The Fehmotit Oojuipany Limited^ a 
Bzjtuth Gompanyj cf Pennudt Hous^ Gtmners- 
hny ATOme» LaidiHi, WA, da hosd^y dedaic 
die ixxvccdcoii> for wlildi wc pray tibat a patcot 
nxav be giaxi^ tQ and die mediod wli^ 
it is to be 'pcdomed^ to be pamcnlady 
dc8ci3)ed la and by die fcSklmng 

VHBOt',' — ' 

Ic is known to remove dissolved salts from 
liqidds by pasmig tiie Hqiiid in qa^icm 
du4>u^ evcty ahemate oompgrtmeo^ of a 
mnld-compartment dectcodia^c cdl in vrbidi 
die ooEtEpaicnients ace sq)arsted from one 
modier fay lotbsdectiTO membiaiies. 

Processes of dus kind are very soit^c for 
die desnineraUBatksi of water by die passage 
of die mtxT dinmh oompaxtmenta each 
bounded oa one side by cadoiMdecxive 
siembzane and oa dlie odier side hf an ankoi- 
sdectcve membrane, wide ^.aeoosia dednilne 
(usually also water) flows tbrou^ die zemam- 
wg oomparonents to receive me ions tianiH 
poected mron^ die membranes by fb& elecodc 
anient flowmg dunudi die cdL Wbsn die 
total amooot d dissolved sdMs m tiie water 
under treatment falls to about 500 pinn or is 
no fflote.^an tiUs inMalfyj it is neoessacy to 
apfdy so hi^ a voltage m die ocH that the 
process ceases to be ecoEOomic. 

Jr is also^ known to fill tbe oonmartments 
Willi gtamilar lonrcao^bange matenaL The 
reascm for dcun^: diis is to increase die deo- 
tiical condnctivity in the onxmartment) and so 
to reduce die ovmQ dectxkal resistance vHiea 
tiie amceotration of ionised dissolved scdkls 
in die liqaid is low. 'Cm^qiiea^ water coii- 
tainiog less than 500 man total dissolved 
solids can be ecanomlcaUy trettcd 

Tlie graimlar ion-ezcbange materials most 
widdy used at the present time are icsbx beads 
of from 0 J to 1 mm in diameter, Kow die 
use of gcamdes sndi as re^ beads baa several 
disadvamages. Firs^ it la difficolc to ensore 

{Price 3s.6d.] 




diat chey are initially distnbitted evenly widdn 
a compartmeot and diat the several omqjarN 
ments throng i^^ucfa die liqi^ to be treated 
nsaaSy flows in parallel streams are evenly 
packed. If one compartment costfains more 
than another^ less Jiqmd wSl flow 
it diaa tiixoogh ttie omer. Next it 
19 difficult to keep the grannies in place in a 
compartment. At the best die packed mass of 
grannies b^omes displaced by the liquid^ wkh 
die result diat dianoeUing wxdi its attendant 
drawbacks oocora. Ic may evea happen tiiat 
some of die granules ate swept oat o( die 
oon^3artment to lodge in and the pasfflge 
throu^ v^ndi die liquid flows after leaving 
die compartment. 

Again, die assembly of a cdl contamiog 
gtairales is very tedious and it is difficult to 
mevi^t the granules frran lodging between 
the smfiKes which should mate to seal eadi 
compartment from the next Fmtherj wiiere 
the padnd mass cf grannies touches die mem- 
bnuie &oes the geometry of the mass is 
different from that in die temafaider of the 
mass, and more liquid tends to flow along the 
walls dian throu^ ihe bulk of the mass. 
This uneven €tm is imde6trabl& Finany, if 
die compartments are padksd with gcanules 
the total reastanoe to Ac flow cf the liqaid 
is increased and the cost of ponding the 
liquid diron^ die odl is hij^ 

Aocording to this invention we use not 
heads bat dieets <^ material living i(Hi- 
exchange properdes whkh m^ be pieces of 
ioQ-sdfictrve membrane. The sheets may be 

rt In all die compartments but in general 
is en moflji to put than in those com\pan- 
ments ihrmig^ vndch the Hquid mider treat- 
ment flows and in ^rfiich the decLtulyte cos^ 
centradosi is or becomes low. 

Tbs A&ttB may aH have iosi-exchange pro< 
perdes of <!nly one khid^ bm: if it is de£td 
to have bom cathm-^odnaqgc and airmr' 
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^if»t» cf hpdi Idnds <i mataial msy be put 
in Ha cQaqaztmeot or die sheets used msy 
^Kwnnfn ha& cadoo-e^iaDge and imkm- 
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Tlie Sheets maf advantsgeoiuay oe of sob- 
stamiaDy d» same lengdi and vidih as die 
in mh T Hn g faaeft withfai tfae ooEnipaitmeot8> As 
is tlxs case beads, tbe dieetB ixmst allow 
liqmd to flw throng ^ oaa^amnents. To 
dns ctidiii^ xn^ be flat andperforatedi conn-* 
car ^ntboot pafixrQiianfi} or cm- 
a pattern; tfcy may b e <rf gaoze 
cr woven hbaCi or they be fatmed of 
gmmiles H^iiJy crmnmxl t og et h r rj so as to 
^liqiiid^MxmeableL Ahoo^fiv^ die sheets 
m^^be smaller dian the conyartmcn^ for 
exanqtle ibs^ may be pieoes cat from laiger 
sheets. Sodi cnt jdeoes m^ be of ai^ 
eftivy tegular or szi^iilar. 

Li aiiy case die dieets ate paxaM or sob- 
staadaQy paralld to the membrane faces, 
fffnt*f^ a rfwtip grtment is notmal^ very nancw 
and. a she^ can be insetted m it widi the 
major feces ti die sheet patalld to die men^ 
bane £eiEoes. Various azran^ments cai b e 
iised to giv^ the leqnired Anr* ^or e« »nx»l^ 
die eiieets may be onn^ated widi die cotnih 
gatkms parallel to die dlrecdon of flov or 
may be corrogated and perforated widi die 
cotnigatians ^fing at any an^e^ ox be flat and 
petfbxaoed in sndi a way drnt die pctfosadons 
VOL -oaS'-ABeL are tf a ggere d idadve to those 
hi die ncsit shecL 

Hie sheets wse^ co^dst ci j^eoes oS ganze 
or wovca fidaic canying ioawidiangeffl 
For fnfi fF^j dxey ma^ be cotton Mine or 
' " rtEeateaCandsoiendendmODe 



say, i inch ^lam^fgr in a dose regolBr j«ttcm 
bat cStset from me ooodier in die two sheets* 
One sodi piece may haye catHHirCxdiange pro* 
and die odier amozi-eKdiBDge pro* 
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or less vpS) to intEodnoe ion-esdiange giom)s. 
Agak^ may be pieces of a ganze of a 
lean poifmer^ e.g. po^yvmyl diforidg^ die 
strands cf die ganze bdng coated widi an 
ioategodiange zesin or ^ndi paxddes of 'soch 
a xessn cmbdded in a mainx.^ Sudidieeis. 
ate msarsOfy perforate and it is saffictent 
to put theni in &oe contact wadi oaie axiodier 
in the oompartment nntil diis is foH cf die 
p ci fora te d meks. If die weave is very dos^ 
iTmBf- be necessary to make pezfonuions in 
a &bri& Simflaiiy, if a ooadn^ on a ganze 
Uods die imeistices, pexficsanfflis may be 
made in the gaaze« 

g g^j die aheefo tasj be embossed so 
ss to resemble paralld xt^ jmned m one 
another by dmmer webs. 

Hie dhnensionB of a ty^c^ cooqpaxteaiflQt 
in a sm^ cdl wv be 12 iiKhes X 12 mdiesX 
50 dioasanddis of an fpdi. .Sndi a OHimatt* 
n^pnt may c ^m tn?" no more than two snera 
if diese are perfotatBd siieets eadi 12 indies 
sqaaze and 25 dionsandths of an indi dikfc 
sodi Ae^' msf bodi be peifoated. widi Mesb 



Again pieces in the torn of dx^ cnt£com 
a large saoi xnay be i inch in drmnftir and 
25 dunisanddis A an inch diid^ and m^ be 
mxangcd dduT so diat die (me layer is 
of the <me type and the odier layer aO of ti^ 
odier ^ ctt eadi type may ifpear in bodi 
iByers. . ^ . . 

\7ben &btic or ganze ss teed st ms ^ 
ssj, S thonsanddis vi an mdi thi^ bym 
bdng laid in fece aatact widi oaie another 
SfiflthecDmpartnwaL Tte^^ may ate^ 
BBte in their fon-eschange properties. 
WHarWBO-AIMIS:-- 

1. A mnlti<<xHi^partment decttocUMyo e^oefl 
in whidi die oon^^rtments aie sqiarated £Eom 
<Hie anodier by ion-sdecdve mem bta nesb and 
nmteiM hanng icmreidiai^ pTDperdes is pro- 
vided in some or all (tf the cu mpanm ai ts to 
inczea^ die dffftrirfll nouduclivity dietem 
Trfnie allowing ^Hqoid to flow t^^. ^ 

w i ij ^ M ^ y i TTtmta^ wUdi the matetiBl IS in 

2. A odi aoocHcdiDg to Qahn 1 in whidi 
die dieets are of sidsstantially die saroe ioigt^ 
and wutdi as die meodaane fiioes widdn die 
compartments* 

3. A cdl according to Qami 1 car Qahn 2 
in whkii die OHuparlm ents cGoitain at least 
one sheet widi caticmreacdia^ge |«c^erdes and 
anodier widi amcBirearcteaige prt^)eto^ 

4k A 1^ acoQtdhig to ai^ one cf the pro- 
" — daims in wiiidi die dieets are 
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6« A cdl aocQidxng to bdj one of the px^ 
cedhig ciaims m whi^ the sheets are of tihtic 103 
or ganze canying ianrrxriwnge groups. 

7. A process for die demxnaafisadon of 
vmter passage of water tlirong^ alternate 
oonqpartmei^boanded on one sMe by a 
cadoQ-selective memkane and ooa die odier 110 
side by an anhni-seieaive mcmhrane in a 
molti-ccuiqiartment dectcodla^tic cdl wiule a 
second electiotlyte flows dnot^ die remahncg 
c ompaiim ent^ die coa^>aitnients dirooi^ 
^dildithewatartobedanmeraHsedflowsoaQ* 115 
tniimiff ion-ezdiange material to increase the 
dectzical conductivity dietdn while aOowfaig 



5. A cdl acoQiding to any one of the pre- 
danns in whidi the sheets ate 



die water to flow duongji die 
in ^rtudi die material & in diect 

For tiie AppKcan tst 
GSm JBmmQS & EVERT, 
Gfaarteied Patent Agents, 
51-^2i caianoecy Lan^ LcsidoQ, W:C2. 
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PROVISIONAL SPECIFICATION 
Improv^ents rdating to ElectrocBalytic Processes 



W& Thb PBBMOm Odmpaky LiMITEp, a 
BtMm Gimipaiiy^ c( Pcrnmdt Hoose^ Giimui&- 
bory Avena^ Laadon^ do her^ dedaie 
litis iiivtQdim to he descnbed in the f QOofwiog 



It is known to remove dissolved salts from 
liqriids by passing die Eqjiiid in qoestloai 
throu^ eveiy alicriiBle ooamartnient ctf a 
^i^^ '^^« ^i*iYiiijB iTfiTO<i7t p |^<^fy ft ^ft1ypc cell in wbidL 
10 the s'HVft^i^ rtniffftff^ ste sepstated from of^ 
anodier by ion-seiective membranes^ 

l^rooesses diis Idnd aie very smtaUe few 
tibe deuiineraHsation of water, but ^len die 
total amount of dissolved soHds Ms to about 
15 500 ppm. or is no more than dils iniddh^^ 
it is neoesssxy to sppify so bi^ a voltBge 
to the oeH dot the process ceases to be 

It is also known to fill die c oAapartm ents 

20 widi gtanular km-esdiange matedal. Hie 
advantage of dobg tliis L that the overall 
electdcd ledstance h reduced ^dien die ooo* 
r < >ttyroiirvin cf imised dissolved sodlds in die 
Emdd is low» and oonseqtiendy water con- 

25 tamhig less dmn 500 ppm. total dissolved 
soHds can be economica&y treated. 

The granular ioxirezchange materials most 
widdy used at die present time are resn 
beads of from 1 to 2 mm in diameter. Now 

30 use of grannies sodi as re^ beads has 
several disadvantages. ^ Firsti it is difficnh to 
eixsQte diat they are inldally distdboted eveoly 
widdn a co mpartme nt am dist the several 
oompoitnients tiiroogli which die fi^pdd to be 

35 Heated usndl^ flows in paraSd sifcsiiiH are 
eveoly padEcd> S one cooDD^^actment cnnhtins 
mose stannles dutn aiwrtierj the streains fknf* 
JOB tmon^ thein wiQ diSer* Next is 
difflciilt to keep tiie grannies in place wl a 

40 oDmpaztDBent At die best the pad«d mass of 
gtamdes becomes di^laoed by the Uqafd* ^riA 
die tesolt that rfwnndling widi its attftrwlflitt 
. drawbacks oocnts. It may even hs^spen timt 
some of die granules are sw^pt out of die 

45 Goo^pattment to lodge in and <log the passage 
dmngji whkh die liqidd. flows after leaviiig 
die cMwnpart flwitf ■ 

Agpliij the assemiUy of a cell c o n tain i ng 
gramsks is very tedious and it is diiOcidt to 

50 prevent die gtennles boan lodgiog between 
tiie sorfBoes which shonld mate to seal each 
CTHi|fflrty*"^ from the ncgL Fn r di e ry where 
the packed ma» of grannies nmcfaes d^ mem* 
brane faces the geometry of the mass is 

55 diff exeat from that in the rfjnnindff of die. 
mass; and mote liqokl tends to flow alongdie 
waSsthandmnigliiliebalkof theinass. This 
uneven flow is nndeshnble. Fin^> if the 
oompartments are packed vndi etannles die 

60 total resistance to die fbw of toe Hqtdd is 
increased and die cost of pmnping tlie liquid 
dmo^ tiie odl is high* 



Aooonihig to this htvcotion we pot jfi ion* 
exdiaoge material into a cdl in me mm of 
picoes having at least one ttimen^tmij and mo- 05 
f eiflhfy two dimeminns, distmcdy lar^ man 
the nsnal beads. We arc able to use fewer 
pieces, and in die preferred forms for fewer 
pieces, dian die nomber €i grannies lecp^ed 
hidietto in a cranpartmeot. In fact at least 70 
it is possiUe by means of die inventian to 
avmd dl the disadvantages Ascribed above; 

The pieces mff^ an have ioMsdiange mo- 
perties of only one kind, but if it is desired 
to hove bodi cadotwadmnge and aniozH 75 
exchange material in a conqtartmem; 
peoes of both kmds of matmBl m^ be pot 
m ^fli y] [i^m T>mpiit cEp the pjeces nsed soay 
contam bodi cdtioo'CsdiaiiBe ytn^ anioo" 



The pseoes of ioxxschange material med 
according to this inveodon may be dongated 
in <me dmnendcn, ie. be of a geneially rod 
Uke fonn, or in two rtimp^rfiYtyy^ sx die 
form d fSistiC Usually one or more major 
dimensions in each piece is or are substan- 
tially gteaxer than a minor HlttK^prm^^ "i ^^b 
major dimensicHi is p referably greater 
the dndkness <f the compartment to be fllleda 
and in genoial die pieces ^ have at least 
one Tosiat dhnenoon of at least ha£ an indi. 

The pieces may diemsdves be cQnq}osit&, 
being 0Qnq;)06ed for exazz^e of short len^hs d 
mmdpd rod joined tog^her. Again^ a com- 
posite piece n^ consist of grannies ligjbdy 
cemented together, e^ into a sheet, so as 
to be Itqqidpermeahle. A cutting may be 
made from a axnposixc sheet and used as a 
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Advantageoosly pieces of lon-esdiange lOO 
material m^ be sheets cf a size sufficient to 
cover the whde of a membtane face widdn 
a cQtzipamnent These sheets may Jbe flat, 
corramed, or embossed widi a pattern; tii^ 
may be ol gauze or wo^en fabci<^ or diey 105 . 
may be formed of cemented granular mnrerial 
as mentioned above. Akemativdy die sheets 
may be smaller tiian the con^aitmen^ for 
exan^Ie di^ may be pieces cnt from larger 
sheets^ Sudi cut pieces m^ be of any shs^ 110 
either regnkr or irregular. 

In order to allow liquid to &w duoogji 
a compartm ent tiie piece must not completely 
flu die oonmartmcnt Vad^ms anangements 
can be used to tiie requited flow. For 115 
examplp, die i^eoes may be comigated sheet 
whh tiie coiragatfons pandld to the directhui 
of flow or may be sheet corrugated and per- 
forated with die corrug^ions lymg at any angfe 
or be ftit sheets perforated in sodi a w^rmat 120 
tile perforations in one dieet are sta^cxed 
rdatcve to those in the next sheet 

Pieces of gauze or woven f aSdc used aQoosdr* 
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by GtoskaHy utatiog cottosi £jaic or ganze 
to ixttEodnoe ia^-esdiaDfic g^>l^>s• Hie pro- 
dncts are natuzalty pes&raficd and it is snfi* 
5 gjgnt to lay diese one oa top of tbe other 
tpirfl the iami|miinent Is fufl. l£ tfae WCaVC 
is very ciose^ it may be necessazy to make 
petfioradoDs ^ a fabik; 
Again, die fleoes loay be bmidlea of ioct-^ 
10 acbange matJeiial in fibre or zod i^nin. These 
be pafdxdxn paxaM bandies widi their 
axes paraM to ^ direcdon of flow. The 
xods or £hrcs may be of a length e^oal to 
diat of the compaitmept or be dotter. 
15 TetagaxiL»dieidecesm^bedieetsorpazt8 
- of sbeets cnAossed 80 as to finm paiafiei zods 
joined to ooe anodier by ddmier vcbs. 

The dimen^ons of b. tmsxi ammsttDKOt 
in a cdl may be 12 nidiesXll IndiesX 

20 SOdumsanddisof anindL Bnngto of |tteces 
in sadi a caznpaztme&t mSSk sow be ^ven* 
FfflT iTigf^fKrj sach. a umngtittfieut ma y ^xasm 
no mtte dm two pieces S diese ate perforated 
^bsets cadi 12 inches saoaie and 25 dunir 

0 sanddis of a& xndi diic^ sodi sheets nu^ 
bodi be petfoEated \ndL bode^ tB^, ^ dia* 
nxeter in. a dose legnkr pattern bat offiset 
from CDC anodier in die tm dieets. One 
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gtK^ptet^tpfly fave catlrBvcagchangepic^tfgiles 
and die odier anion-excfaange uLOpcitles. 

A gajm plfioes hi die &mi of discs cot fnan 
a lazge sheet may be i indi in djatimtr and 
25 thcmsanddis an fiidi dddci and may be 
aztangcd ehfaer so diat ^ one l^er is all 
of the one type and die cfina layer all of 
the odier type or eadi type may appear in 
bodi layexs. 

'When £abdc or gooze is cued it niOT bc^ 
say, 5 ihonsanddis ci an inch dddi^ fayen 
being i^ <Hie cm tcp of ^ odier s» ffl 40 
die ccaDpartment. The layers may ahmiate la 
dieir ksH^nchange properdes. 

If bnodlcs Oft rods are used dicy may be 
12 &dies long to fill a 12 incb ocmqmtmen^ 
<g thty jaaybe ahorter and M d end to end 45 
to mafce vp the lengdi of the oonmattmeoL 
They shooul be arranged so tint w ISqmd 
flour is a^ft^g dictr lengdu 

Agah^ rods eadi, 8ay» 50 dumsandths of an 
indi in ffgw^gter may be laid hi a stn^ 50 
jgjce to ooaqiy die ^Ade thk&nesa ci die 
coan par tnteni^ mid hot be altematdy cation- 
sdecrive and anioairscfectivc. 

F6r die ^«^caixts: 
nni^ JENNINGS & EVTOY, 
QiartEitd Fatem Agency 

51—52, Chancery Lane, Lcmdoaa, 



I^Bsinhigtm S^pas Printed for Her Mioifi 
PubH^ed at The Patent Office, 25< " 



Stattonery Offia& by fhe Cornier Pieaar-lMl. ^ ^ ^ 

Building Lradon^ from whidi copies mqy be obtained. 



